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Live  pseterial  Vaccine; 


-■‘-fter  the  Great  October  Socialist  Revolution,  when  a  prophy- 
1  antic  trend  was  at  tno  base  or  trie  Soviet  public  health  system, 
specific  prophylaxis  of  infectious  diseases  naturally  became  a 
very  urgent  problem,  and  received  as  rapid  development  as  possible* 

.11 1-3 ady  on  10  .pr  1919  the  Soviet  of  People's  Commissars  of 
tho  R.VSh  issued  a  decree,  signed  by  V,  I.  Lenin,  concerning  tho 
compulsory  small  ..ox  vaccination  of  the  entire  population  of  the 
country. 

in  the  first  years  of  creation  of  tho  Soviet  public  health 
system  one  of  the  *-ain  missions  was  the  organisation  of  measures 
against  such  social  diseases  as  tuberculosis,  ^n  connection  with 
this  the  attention  of  Soviet  doctors  "/as  drawn  to  the  discovery 
by  two  French  microbiologists  Calmette  and  Guerin  of  a  now  method 
for  the  active  prophylaxis  of  this  disease  with  the  help  of  tho 
live  LCG  vaccine.  The  first  experiments  at  immunisation  with 
this  vaccine  in  France  were  carried  out  in  1921-1924,  and  begin¬ 
ning  with  1925,  after  a  thorough  preliminary  study,  the  new  pro¬ 
phylactic  preparation  was  put  into  use  at  first  on  the  territory 
of  the  Soviet  Ukraine,  then  in  Zcscow,  and  later  throughout  the 
ontiro  country^ 

In  1936  the  appearance  of  foreign  reports  concerning  the 
high  degree  of  effectiveness  of  live  vaccines  against  plague  also 
aroused  the  interest  of  Soviet  microbiologists  and  immunologists, 
who  had  obtained  local  vaccine  strains  of  the  plague  microbe 
(Pokrovskaya,  1934,  Z^uk o  v  -  V  c  r  c  z  hn  ik  o  v  ,  1960;  Korobkova,  1956, 
and  others ) . 

In  the  post-Cctober  period  tho  development  of  new  live  vaccines 
and  their  use  in  anti -epidemic  practice  in  the  Soviet  Union  wore 
expanded  considerably. 

Of  tho  nuho^r  of  live  bacterial  vaccines,  created  in  the  USSR 
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on  the  bssir.  of  t.ic  original  Soviet  vaccine  strains  and  which 
occupy  r.  secure  position  among  practical  measures  against  infec¬ 
tious  diseases  of  man,  it  is  necessary  to  note  in  particular  the 
live  anthrax  and  tularemia  vaccines. 

The  known  live  vaccines  against  anthrax  (Pasteur,  Tsenkov- 
skiy,  and  others),  which  are  useu  in  veterinary  practice  in  various 
countries,  cannot  bo  used  fev  the  im-runizution  of  humans  duo  to 
their  high  reactogenicity  and  the  possibility  of  postvaccination 
complications.  In  1340  Ginsburg  (1345)  selected  from  a  highly 
virulent  anthrax  culture  a  capsuls-los -  variant  (mutant)  which, 
was  designated  ST1-1  (for  the  name  of  the  Gaaitary-technical  in¬ 
stitute  in  which  the  author  carried  out  his  investigations). 
Somewhat  later  in  that  same  laboratory  Tamarin  isolated  another 
capsule-less  variant  -  ho  3.  A  very  comprehensive  study  of  those 
two  strains  showed  that  they  hereditarily  lost  the  ability  to 
produce  a  capsule  in  the  animal  organism.  This  is  directly  con¬ 
nected  with  the  persistent  loss  of  virulence  which  is  inherent 
to  the  anthrax  causative  agent  (Gins burg,  1946;  Saltykov,  1S65, 
and  others).  On  the  basis  of  these  two  vaccine  strains  a  collec¬ 
tive  of  scientific  associates,  headed  by  Ginsburg,  developed  the 
technology  of  production,  methods  of  control,  and  means  of  appli¬ 
cation  of  the  STI  live  anthrax  vaccine. 

In  1942-1943  the  new  STI  live  anthrax  vaccine  was  put  in  use 
for  the  immunization  of  farm  animals  and  in  more  recent  years  re¬ 
placed  the  Tsonkovckiy  vaccine  (Ginsburg,  1064,  1066).  Cn  the 
basis  of  experimental  data,  observed  during  the  mass  vaccination 
of  farm  animals  and  experimental  inoculation  of  volunteers  in 
194 4, the  STI  vaccine  was  put  in  limited  use  for  the  immunization 
of  people.  This  was  then  expanded.  Starting  with  1950-1951  they 
started  to  produce  and  use  this  vaccine  on  a  planned  scale,  pri¬ 
marily  for  the  active  prophylaxis  of  anthrax  in  persons  who  were 
rofessicnally  connected  with  work  under  threatening  conditions 
processing  of  animal  raw  material  of  various  origin).  At  the 
present  tine  a  cutaneous  (scarification)  method  lias  been  adopted 
for  a  single  immunization  of  poople  with  STI  vaccine;  as  a  rule 
during  this  genor&l  reactions  do  not  dovelop  in  those  inoculated. 

Cases  of  tularemia  began  to  be  recorded  in  the  USSR  in  1926. 

In  1931  research  was  begun  on  the  active  immunization  against 
this  disease  with  vaccines  from  killed  microbes.  However,  these 
vaccines,  just  as  analogous  preparations  in  other  countries,  did 
not  ensure  the  proper  effect.  ilany  years  of  study  on  the  immuno- 
genesis  during  tularemia  infection  led  blbert  and  Gav3kiy  (1945) 
to  the  conclusion  of  the  necessity  for  the  creation  of  a  live 
tularemia  vaocine.  These  authors  proved  the  principle  feasibility 
of  vaccination  not  only  of  animals  but  also  of  man  with  a  livo 
oalture  of  a  nonpathogenic  strain  of  the  tularemia  causative  agent. 
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The  "live  tularemia  vaccine  proposed  by  uayskiy  (1944)  was 
a  suspension  of  s  culture  or  a  vaccine  strain  in  an  isotonic 
solution  of  sodium  chloride.  The  vaccine  -as  administered  sub¬ 
cutaneously  one  tine.  The  us a  of  the  vaccine,  at  first  on  vol¬ 
unteers  end  then  in  a  United  anti-epidemiologica  1  experiment, 
showed  oho  high  effectiveness  of  this  vaccine,  which,  however, 
had  an  essential  deficiency  which  is  inherent  to  all  other 
live  vaccines:  the  bacterial  colls  in  the  suspension  died,  which 
regularly  led  to  a  lowering  or  loss  of  the  activity  of  the 
vacciru  in  3  weeks  after  preparation,  oven  ’•  hen  it  was  stored 
at  a  low  temperature.  This  restricted  t he  feasibility  of  the 
wide  use  of  the  preparation.  Connected  with  the  process  of  dying 
off  of  the  microbes  in  the  vaccine  was  the  difficulty  involved 
in  dosage,  and  due  to  error  in  dosage  strong  po3tvaccination 
reactions  were  nooed  during  the  subcutaneous  application  of  a 
freshly  prepared  preparation. 


The  effectiveness  of  live  tularemia  vaccine  was  raised  con¬ 
siderably  by  the  incubation  of  a  vaccine  culture  in  a  10)9  solu¬ 
tion  of  egg  yolk  and  application  of  the  vaccine  not  subcutan¬ 
eously  but  by  the  cutaneous  (scarification)  method  (nlbert. 
Tinner,  Puchkova,  1047).  The  effectiveness  of  such  a  method  of 
immunisation  against  tularemia  was  proven  in  extensive  experi¬ 
ments  cn  animals  and  by  the  vaccination  of  large  contingents  of 
people.  React ogcnicity  of  live  tularemia  vaccine  during  its 
cutaneous  application  was  considerably  lower.  Vaccine  which  was 
prepared  in  yolk  medium  turned  out  to  be  more  stable  during 
storage  in  comparison  with  that  which  wa3  suspended  in  an  iso¬ 
tonic  solution  of  sodium  chloride,  but  all  the  same  the  period 
of  its  suitability  during  strorage  under  conditions  of  low  tem¬ 
perature  did  not  exceed  2  months.  Moreover  a  3eriou3  deficiency 
of  liquid  vitelline  vaccine  was  the  Impossibility  of  dosing  it 
out  based  on  the  concentration  of  microbes. 


In  the  'JSrili  the  concluding  phase  in  the  development  of  a 
highly  effective  a nr.  sufficiently  stable  live  tularemia  vaccine 
was  the  obtaining  of  a  dry  preparation,  trying  of  live  vaccine 
in  horse  serum  was  carried  out  to  a  limited  extent  already  by 
dayskiy  together  with  Yo.  .-I*  Gclinevich.  However,  the  method 
used  by  them  could  not  be  reproduced  on  industrial  scaloa.  De¬ 
velopment  of  the  method  and  technology  of  mass  production  of 
live  tularemia  vaccine  was  realised  by  Fayblch  (1947)  and  Faybich 
and  Tamarina  (1949). 
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ms  mentioned  above  about  the  investigations  of  foreign 
authors  demonstrates  that  the  moat  reliable  prophy¬ 
lactic  effect  la  exerted  by  live 'vaccines .  In  experimental  in¬ 
vestigations  and  during  immunization  of  the  population  op  regions 
which  are  endemic  Tor  plague  (Madagascar ^Island)  a  high  degree 
or  effectiveness  was  displayed  by  the  3V  strain  (Girard,  1003). 
However,  live  plague  vaccine,  just  as  other  live  vaccines  made 
from  bacteria  which  do  not  form  spores,  was  unstable  and  non- 
-standnrd  due  to  the  rapid  dyir.^  off  of  bacterial  cells.  This 
required  the  organization  of  product iun  of  the  preparation  at 
tho  place  where  it  was  to  be  used  and  it  was  not  possible  to 
create  reserves  of  vaccine  for  the  timely  performance  of  anti- 
epidemic  measures.  In  order  to  eliminate  this  deficiency  of 
live  bacterial  vaccines,  Faybich  and  associates  at  the  Sciontiflc- 
roscarch  Institute  of  epidemiology  and  Hygiene  used 
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of  sublimation  drying  of  frozen  biological  preparations  ir 
deep  vacuum,  the  so-called  method  of  lyophilization.  for 


method 
in  a 

success 

in  drying  there  is  essential  importance  in  the  incubation  medium: 
bacteria  which  are  suspended  in  distilled  water  or  an  isotonic 
solution  of  sodium  chloride  dio  off  rapidly  during  the  process 
of  freezing  and  drying.  After  a  study  of  various  drying  media 
Faybich  and  Karneyev  (1047)  developed  riisaccnaride-collcid  media. 
Of  these  the  widest  distribution  was  given  to  a  dyring  medium 
containing  10/j  saccharose  and  1-1. 5ft  gelatin.  They  also  used 
modifications  of  this  medium  with  the  addition  of  agar-agar  or 
with  the  replacement  of  sacchar030  by  lactoso. 


3 v  a  method  which  was  developed  at  the  Scientific-research 
Institute  of  -pidomiology  and  Hygiene  a  live  dry  plague  vaccine 
was  obtained  from  the  KV  strain.  It  was  characterized  by  a  high 
degree  of  immunogenic ity  and  a  fully  satisfactory  degree  of 
stability:  at  4-8°  the  dry  vaccine  preserves  its  activity  for 
a  year  and  more  (Faybich,  1047;  Faybich  and  Karneyov,  1947). 

This  method  (with  a  refinement  of  technology  and  equipment)  is 
used  u?  to  the  present  tine  in  tho  USSR  for  the  production  of 
live  dry  plague* vaccine .  based  on  a  review  by  Girard  (1063)  the 
oroblem  of  obtaining  a  stable  live  dry  plague  vaccine  has  still 
not  been  solved.  The  vaeclno  is  stabilized  by  means  of  storage 
at  -23°  or  it  io  used  in  a  15-day  period  after  it  is  prepared. 


The  dry  live  plague  vaccine  which  v/as  developed  in  1040-1942 
at  tho  Scientific -research  Institute  of  Epidemiology  and  Hygiene 
was  the  prototype  for  tho  creation  of  a  number  of  other  live  dry 
vaccines*.  A  great  deal  of  fruitful  work  on  the  improvement  of 
drv vaccine  and  the  development  of  equipment  for  this  purposo  was 
carried  out  by  bolinov  (i960)  and  other  authors.  Using,  on  tho 
one  ’•'and  tho  experience  of  the  industrial  preparation  of  dry 
plague  vaccine,  and  on  the  other  -  Gayskiy  tularemia  vaccine 
strains  (and  later  tho  n ew  vaccine  strains  No  10,  33,  and  53  NIuEG), 


4. 


r» 


Faybich  ana  Tamar ina  (I'M?)  developed  e  notuod  and  technology  Tor 
the  production  od  dry  live  tularamia  ^ucr-ino.  The  Put  hors  pro¬ 
posed  thick  and  swmiliquid  nutrient  mcu..  dor  the  incubation  od 
bacterial  cultures,  a  drying  medium,  and  a  method  Tor  determining 
tie  concentration  of  live  cello  in  f'«e  pr-\  arnt-iou  (biological 
titer)  which  rude  it  possible  to  measure  out  thr  vaccine*  dry 
live  tuiaro..-ia  vaccine  was  initially,  applied  s  ul cutanc curly , 
but  with.  an  accumulation  od  experience  in  outencous  application, 
which  was  preposou  by  Albert  dor  tho  liquid  preparation,  the 
latter  method  od  application  vms  introduced  into  practice  (Fay¬ 
bich  and  ?s  marina,  1347;  hlatovskiy  and  associates,  1347). 


The  obtaining,  on  an  industrial  scale,  od  a  sufficiently 
stable  live  dry  tularemia  vaccine,  the  liilhu,  with  periods  od 
suitability  up  to  a  year  made  it  possible  to  considerably  expand 
the  sphere  cd  its  application.  This  prophylactic  preparation 
played  an  important  role  in  combatting  tularemia  in  the  USSR, 
especially  in  the  first  postwar  years  when  the  mass  multiplica¬ 
tion  cd  rodents  was  observed  on  territory  which  was  occupied 
earlier.  This  created  the  threat  od  contaminating  the  popula¬ 
tion  with  tularemia  in  many  regions  od  the  c ountry. 


As  a  result  cd  the  lengthy  and  extensive  use  od  the  live 
tularemia  vaccine,  the  harmlcssness  od  this  preparation  and  its 
high  degree  od  rcaotogonicity  during  cutaneous  application  have 
been  proven.  A  single  vaccination  protects  the  inoculated  per¬ 
sons  from  the  disease  during  any  method  od  contamination  - 
through  the  skin,  respiratory  organs,  through  the  digestive 
tract,  and  by  other  rout*-.  The  duration  od  postvaccination 
immunity  reaches  4-5  years,  Under  the  conditions  od  an  epidemic 
outbreak  cd  tularemia  by  moans  od  vaccination  it  is  possible  to 
liquidate  it  in  1C-15  days.  In  regions  which  are  unsRl'e  dor 
tularemia ,  with  an  almost  general  immunization  od  the  population 
(SO)-  and  more)  morbidity  can  be  prevented.  Numerous  observations 
on  the  effectiveness  od  live  tularemia  vaccine  were  generalized 
by  Olcufyev  (1353)  -  a  leader  and  participant  in  the  majority 
of  these  works. 


Dry  livo  tularemia  vaccine  is  exported  from  the  USSR  to  other 
countries.  A  thorough  study  of  this  preparation  was  conducted  in 
the  USA,  where  it  received  a  high  evaluation.  This  demonstrated 
th3  doubtless  advantago  od  this  preparation  over  all  known  tula¬ 
remia  vaccines  trade  from  killed  microbes  and  the  antigens  extract- 
ad  from  them  (Woodward,  1S61). 

The  section  concerning  the  livo  tularemia  vaccine,  which  is 
a  great  achievement  od  Soviet  microbiologists  and  immunologists, 
may  be  summarised  by  the  words  od  Pavlovskiy,  who  wrote  that  the 
results  od  tho  application  od  this  preparation  prove  "the  6reat 
prophylactic  valuo.  od  the  live  tularemia  vaccino  and  set  it  up 
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on  the  same  level  with  smallpox  vaccine,  which  up  till  now  is 
considered  the  beat  of  all  known  vaccines." 

The  development  of  methods  per  the  industrial  preparation  oP 
dry  live  vaccines  against  tularemia  and  plague  have  considerably 
facilitated  the  obtaining  oP  live  vaccines  against  other  infec¬ 
tions  . 

intensive  investigations  on  the  immunity  and  isLiiunc prophy¬ 
laxis  of  brucellosis,  which  have  been  carried  out  for  many  years 
by  Zdrodovskiy  and  associates  (1953),  led  the  authors  to  the  con¬ 
clusion  of  the  doubtless  advantage  of  live  vaccines.  After 
studying  a  number  of  Soviet  and  Poreign  strains  oP  Brucella  with 
attenuated  virulence  the  selection  oP  the  authors  Pell  on  strain 
No  IS  op  the  bovine  typo  of  Brucella,  v/hich  was  obtained  in  the 
USA  in  1923.  This  strain  is  recognized  as  the  vaccine  strain  for 
the  activo  immunization  of  farm  animals.  But  the  feasibility  of 
using  it  for  immunizing  man  against  brucellosis  was  demonstrated 
and  put  into  practice  only  by  Soviet  investigators. 

Prom  a  culture  of  strain  No  19,  obtained  from  the  USA, 
Vershilova  selected  a  stable  harmless  and  immunogenic  variant. 

It  was  designated  No  19-EA.  Under  the  guidance  of  Zdrodov3kiy 
and  taking  into  consideration  the  experience  of  obtaining  other 
live  dry  vaccines  in  the  USSR,  Vershilova  and  associates  at  the 
Gamaloya  Institute  of  Epidemiology  and  Microbiology  developed 
the  technology  for  tho  mass  production  of  live  dry  vaccine  from 
the  vaccine  strain  No  19-5A.  In  extensive  experiments  of  vac¬ 
cination  of  humans  the  dose  of  vaccine  for  a  single  subcutaneous 
application  was  established  and  the  immunolo6icft3  and  epidemiolog¬ 
ical  effectiveness  of  vaccination  was  studied  (Zdrodovskiy,  1953; 
Vershilova,  1964). 

Simultaneously  with  the  first  tests  of  the  brucellosis  live 
vaccine  in  experiments  on  the  immunization  of  people  tests  were 
also  made  of  a  brucellosis  live  dry  vaccino  which  was  obtained 
from  strain  No  19.  In  large  contingents  of  people  tho  practical 
parity  of  suboutaneous  and  cutaneous  vaccination  of  people  with 
this  vaccine  was  shown  (Paybioh,  1347;  Earakulov,  1956). 

Beginning  in  1953-1954  in  tho  USSR  tho  planned  vaccination 
with  live  dry  vaccine  was  begun  on  persons  who  were  subjected 
to  the  dan^or  of  brucellosis  infection,  mainly  workers  on  far~i 
and  In  cortain  other  professional  groups  of  the  population.  Ine 
oirounstance  that  the  activity  of  dry  vaccine  durinb  expedient 
storago  does  not  change  for  a  year  makes  it  possible  to  transport 
•nd  use  it  in  any  area  of  the  c  ountry. 
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During  primary  vaccination  or  persons  who  previously  have 
not  come  in  e '  •‘.tact  v/ith  bruccl?  osis  infection,  the  vaccine  mani¬ 
fests  itself  a  v/cahly  rsaetcgenic  preparation.  Bat  in  con¬ 
nection  with  mass  vaccination  or  the  population  in  areas  and 
region':  who  oh  are  unsafe  in  respect  to  brucellosis,  in  persona 
who  had  bean  sensitized  to  the  brucellosis  antigen  there  often 
develops  a  strong  postvaccinaticn  rcactio'n  of  an  allergic  nature. 
Similar  reactions  were  also  observed  during  the  subcutaneous 
revaccinatien  v/ith  brucellosis  vaccine. 


for  the  purpose  of  lowering  the  rcnctogenicity  of  the  bru¬ 
cellosis  vaccine,  initially  during  ro vaccination,  and  beginning 
with  1357  also  during  primary  vaccinations  of  sensitised  persons, 
the  cutaneous,  scarification  method  began  to  be  used.  The  ade¬ 
quate  effectiveness  of  this  method  of  inoculation,  which  v/as 
approved  earlier  for  the  administration  of  the  live  brucellosis 
iTIihCr  vaccine,  also  found  confirmation  in  the  use  of  the  vaccine 
from  the  Os no ley a  Institute  of  hpidsioiology  and  microbiology. 
Cutaneous  vaccination  excludes  the  possibility  of  strong  reactions 
of  an  allergic  nature  in  persons  who  are  sensitized  to  the  bru¬ 
cellosis  antigen,  and  in  connection  v/ith  this  the  necessity  is 
eliminated  for  the  preliminary  Oanoral  investigation  of  those 
■being  inoculated  for  the  presence  of  sensitization.  This  in  its 
turn  facilitates  the  mass  vaccination  coverage  of  the  population 
or  groups  of  people  who  are  liable  to  specific  immunization 
against  brucellosis. 

In  experiments  on  animals  and  in  epidemiological  observations 
it  v/as  established  that  vaccine  from  strain  Ho  13  or  h o  19-DA 
protects  to  an  equal  degree  from  infection  by  Brucella  of  the 
bevine  and  goat-sheep  type,  which  is  particularly  pathogenic  for 
man.  Although  active  immunization  of  man  cannot  be  considered 
the  main  anti-epiueiuic  measure  for  brucellosis,  all  the  same  vac¬ 
cination,  based  on  the  combined  data  of  Zdrodcvskiy  (1353)  and 
Vcrshilova  (1054),  is  capable  of  reducing  human  morbidity  during 
an  unfavorable  epidemiological  situation  by  5-10  times.  Along 
with  other  anti -epidemic  measures,  vaccination  of  farm  animals 
in  particular,  immunisation  of  man  with  live  brucellosis  vaccine 
which  v/as  developed  by  Soviet  investigators  plays  a  significant 
role  in  the  complex  of  measures  directed  at  the  sharp  reduction 
of  brucellosis  incidence  in  the  USSR. 

After  the  first  investigations  in  1925-1926,  active  immuniza¬ 
tion  against  tuberculosis  with  the  live  DCS  vaccine  received  all 
the  more  recognition  and  dissemination  in  the  USSR.  Already  in 
1930-1331  the  effect  of  vaccination  v/as  noted  in  the  lowering  of 
incidence  and  morbidity  from  tuberculosis  in  children  in  tho  first 
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01  1937-1042  the  transition  iron  vaccination  ox 

ncv/oorn  ramilies  which  v;crc  unsafe  in  ro:ouUt  to  tuberculosis 
„  2  ^  ’coc^-.’.t j.on  or  all  the  newborn  ’-‘.'as  carried  out.  .during 
j'**1"  :“v^cd  txr"'  liquid  enteral  BCG  vaccino  was  also  used.  The 
instability  or  this  preparation,  limitin^  the  period  Tor  using 
it  to  two  weaVs  after  preparation,  did  not  pc r~.it  un  expansion 
of  the  tugs  vaccine  prophylaxis  oi  tuberculosis •  Therefore  it 
was  nceussrry  to  develop  a  more  stable  -  dry  -  preparation.  The 
first,  preparation,  dried  in  a  solution  of  glue  ,>ae  as  n  stabilizer 
was  prep  weed  ’ey  Leshchinskuya  (1C4F.).  It  turned  out  to  bo  much, 
more  stable  than  the  liquid  BCG-  vaccino.  But  all  the  sane  during 
the  process  of  preparing  the  vaccine  and  drying  it  a  large  num¬ 
ber  of  colls  of  the  vaccine  strain  died  off.  This  lod  to  a  low- 
erin&  of  immunogenic ity.  Better  results  were  obtained  during 
transition  to  the  production  of  a  dry  saccharose-agar-gelatin 
BCG  vaccine.  The  method  ior  preparing  this  was  proposed  by 
Kozlov  and  Ghalisov  (1S4G).  in  1949-1955  the  ury  saccharooc- 


iamunized  contingents  and  bring  the  use  of  the  dry  BCG  vaccine 
to  any  region  of  the  country.  At  the  present  time  in  the  UGSH 
it  is  compulsory  that  all  newborn  children  who  do  not  have  con¬ 
traindications  bo  inoculated  with  the  live  BCG  vaccino.  This  is 
followed  by  periodic  revaccinations  up  to  the  3Cth  year.  Active 
immunization  with  live  vaccine  ensures  a  sharp  reduction  of 
tuberculosis  incidence  among  young  children.  Tuberculosis  inci¬ 
dence  ir.  vaccinated  persons  proceeds  in  a  m.uro  favorable  form. 

After  the  work  of  boviet  authors,  who  had  obtained  a  suffic¬ 
iently  stable  dry  preparation  of  BCG  vaccine,  tills  method  attract 
ed  the  attention  of  scientists  in  Franco,  the  U3n,  Bngland,  and 
Japan,  at  the  present  tirco  in  these  countries  they  also  use  the 
dry  BCG  vaccine.  Soviet  microbiologists  in  their  turn  made  use 
of  the  experience  of  foreign  authors  and  at  the  present  time  in 
the  USSR  a  BCG  vaccine  is  being  produced  which  is  dried  in  a 
solution  of  sodium  glutaiuir.ate,  thus  increasing  the  thermostabil¬ 
ity  of  the  preparation.  Besides  this  the  vaccine  is  administered 
by  the  intracutanecus  method,  which  turns  out  to  be  more  effec¬ 
tive.  The  number  of  single  and  repeated  immunizations  with  BCG 
vaccine  in  the  Udhii  reaches  6  million  persons  a  voar  (Togunova, 
I960). 

In  1965  in  the  Goviet  Union  production  in  a  dry  form  was 
begun  of  the  live  CTI  anthrax  vaccine  in  the  form  of  an  improved 
concentrated  preparation.  The  dry  concentrated  GTI  vaccine, 
according  to  preliminary  data,  possesses  a  high  degree  of  immuno¬ 
logical  effectiveness  and  can  be  preserved  for  a  long  time. 

Investigations  for  the  purpose  of  obtaining  live  vaccines 
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are  basca,  first  or  all,  on  their  storage  in  the  ior:r.  or  lyophil- 
ized  dry  cultures  and,  secondly,  on  the  application  ci  the  prin¬ 
ciple  of  "animzlization,"  which  was  already  proposed  by  Tsen- 
kovshiy  (Pokrovskaya,  .1934;  Blbcrt  and  G.nyskiy,  1945;  Chalisov 
and  Tararinu,  1946;  Gins burg,  1346;  Korobkova,  1950;  Zhukov- 
Vcrozhnikov  and  dokolov,  I960;  Yemelyanova,  1063;  Vershilova, 
1054;  Yikolayev,  1964;  Saltykov,  1565). 


these  i14 .'estimations  shewed  that  it  is 
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r.  to  stabilise  there  properties,  to  preserve  tho 
forms  x“Cx'  a  prolonged  period.  In 
dais  a  number  or  methods  have  been  deve?-oped  ror 
the  immunogenic  properties  or  vaccine  strains.  These 


hide  approval  has  been  received  by  the  specif ic,  for  the 
majority  of  live  vaccines,  cutaneous  (scarification)  method  for 
the  immunization  of  man.  It  is  effective,  simple,  and  safer 
than  subcutaneous  injection.  There  is  great  interest  in  the 
inhalation  method  ox'  immunization  which  is  bein^,  developed  in 
the  USSR  (Pokrovskaya,  1934;  Aleksandrov  and  associates,  1S61; 
and  others).  It  may  turn  out  to  be  useful  in  the  event  of  the 
necessity  for  the  rapid  mass  immunisation  against  certain  infec¬ 
tions  -  plague,  anthrax. 

Regardless  of  the  opinion  which  existed  earlier  that  assoc¬ 
iated  inoculations  are  possible  only  with  killed  and  "chemical" 
vaccines,  the  numerous  investigations  of  Soviet  authors  have 
demonstrated  the  feasibility  of  successful  associated  immunization 
with  live  vaccines  not  only  in  experiments,  but  also  in  anti- 
epiuomic  practice. 

For  the  purpose  of  standardizing  live  bacterial  vaccines,  in 
the  U3SH  recently  a  regulation  has  been  established  according  to 
which  for  tho  preparation  of  live  vaccines  common  vaccine  strains 
are  used  throughout  the  entire  country.  These  are  systematically 
controlled  and  issued  as  "reference"  strains  by  the  Control  Insti¬ 
tute  for  Kc die Inal  Biological  ^reparations  imoni  Tarasevicha 
(Saltykov,  1963). 

in  the  development  of  the  problem  o±  live  vaccines  both  in  a 
theoretical  and  in  a  practical  respect  tho  Soviet  Union  occupies 
one  of  the  leading  positions  in  the  world.  Before  us  stand  great 
tasks  for  tho  further  development  of  this  problem*  In  our  opinion 
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Tor  obtaining  live  vaccines  -  one  of  the  resolving  factors  for 
increasing  the  quality  of  these  preparations . 
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jonct “ “ J  -  mere  thorough  study  of  the  regularities  of  irasuao- 
;ones_.';  during  the  use  of  live  vaccines;  improving  tho  technology 
»f  production  and  tho  equipment  for  creating  standard  conditions 
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